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In the title compound, 2C 12 H 10 N4-C32H 3 2O 8 , the calixarene 
adopts a rctt conformation with dihedral angles of 138.40 (1) 
and 9.10 (1)° between the opposite rings. The dihedral angles 
between the rings of the pyridine derivative are 8.80 (1) and 
9.20 (1)°. In the crystal, adjacent C-methylcalix[4]resorci- 
narene molecules are connected into columns parallel to [010] 
by O— H- ■ O hydrogen bonds. O— H- ■ N hydrogen bonds 
between the axial phenoxyl groups and bipyridine molecules 
link the columns into sheets parallel to (011), which are 
connected by O— H- ■ N hydrogen bonds. Further O— H- ■ N 
hydrogen bonds link the bipyridine and C-methylcalix[4]re- 
sorcinarene molecules, giving rise to a three-dimensional 
network. 

Related literature 

For the synthesis and structure of the l,4-di-3-pyridyl-2,3- 
diaza-l,3-butadiene ligand, see: Ciurtin et al. (2001). For 
coordination polymers of l,4-di-3-pyridyl-2,3-diaza-l,3-buta- 
diene structures, see: Dong et al. (2004). For the structure of C- 
methylcalix[4]resorcinarene, see: Kuzmicz et al. (2010). For C- 
methylcalix[4]resorcinarene co-crystal structures, see: Mac- 
Gillivray et al. (2001); Ma & Coppens (2004); Momose & 
Bosch (2010). For the stereochemistry of C-methylcalix[4]- 
resorcinarene, see: Moore & Matthews (2009). 





Experimental 

Crystal data 

2Ci2H 10 N4-C 3 2H 3 2O s 
M r = 965.06 
Monoclinic, Pl^/c 
a = 12.2998 (10) A 
b = 26.232 (2) A 
c = 16.1097 (13) A 
/3 = 109.324 (2)° 

Data collection 

Bruker Kappa APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T mi „ = 0.970, r max = 0.987 

Refinement 

R[F 2 > 2a(F 2 )] = 0.050 
wR(F 2 ) = 0.131 
S = 1.02 

12755 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 4904.9 (7) A J 
Z = 4 

Mo Ka radiation 
in = 0.09 mm~' 
T = 173 K 

0.35 x 0.20 x 0.15 mm 



58266 measured reflections 
12755 independent reflections 
7952 reflections with / > 2o(I) 
R iM = 0.058 



656 parameters 

H-atom parameters constrained 
Ap max = 0.27 e A~ 3 
Apmin = -0.24 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


01-H1-N4B 


0.84 


1.95 


2.765 (2) 


162 


02-H2- ■ NL4 


0.84 


1.87 


2.6986 (17) 


167 


03-H3-02 1 


0.84 


1.99 


2.8297 (17) 


172 


04-H4- ■ 05 


0.84 


2.15 


2.9265 (17) 


153 


05-H5---N4A" 


0.84 


1.90 


2.7338 (19) 


175 


06-H6- ■ NIB" 


0.84 


1.95 


2.7855 (19) 


176 


07-H7-06 


0.84 


2.14 


2.9528 (18) 


163 


08-H8- ■ N2B m 


0.84 


2.11 


2.947 (2) 


174 


Symmetry codes: (i) — x, 


-y, -z; (ii) x 


y — 1. z; (iii) 


-x. y - |, -z - 1. 





Data collection: SMART (Bruker, 2003); cell refinement: SAINT 
(Bruker, 2003); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ATOMS (Dowty, 1999); software used to prepare material for 
publication: SHELXL97. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VM2143). 
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C-Methylcalix[4]resorcinarene-l,4-bis(pyridin-3-yl)-2,3-diaza-l,3-butadiene (1/2) 
K. A. Udachin, M. B. Zaman and J. A. Ripmeester 

Comment 

C-Methylcalix[4]resorcinarene is the simplest member of the resorcinarene compounds and assemblies by means of inter- 
molecular hydrogen bonding (Kuzmicz et al, 2010). C-Methylcalix[4]resorcinarene has typically been crystallized with 
4,4'-bipyridine type ligands to form solids with large cavities capable of including organic or inorganic guests (MacGillivray 
et al, 2001; Ma & Coppens, 2004; Momose & Bosch, 2010). We used bidentate Schiff-base ligands l,4-di-3-pyridyl-2,3- 
diaza- 1,3 -butadiene (Dong et al, 2004) with C-methylcalix[4]resorcinarene and crystallized single-crystals using ethanol 
as solvent (Fig. 1). 

Nearby C-methylcalix[4]resorcinarene molecules are connected into infinite columns parallel to the crystallographic 
[010] direction through two, center-of-symmetry-related, phenoxyl O-H—O hydrogen bonds per molecular pair [03— 02 
= 2.8297 (17) A, 03-H3 02 = 172.4 °], As shown in Figure 2, O-H-N hydrogen bonds between the axial phenoxyl 
groups and bipyridine molecules link the columns into stair-like sheets parallel to the (011) plane [02—NlA = 2.6986 (17)A, 
02-H2-N1A = 167.3 °; 01-N4B = 2.765 (2) A, 01-H1-N4B = 162.3 °]. The sheets are connected with each other by 
a second set of bipyridylmolecules through O-H-N hydrogen bonds [05-N4A = 2.7338 (19) A, 05-H5-N4A = 174.9 
°; 06-N1B = 2.7855 (19) A, 06-H6-N1B = 175.9 °]. Additionally, zigzag -CH=N— N=CH- bridge of the bipyridine 
molecules and axial phenoxyl groups of C-methylcalix[4]resorcinarene molecules are also connected via O-H ■ N hydrogen 
bonds [08-N2B = 2.947 (2) A, 08-H8-N2B = 173.8 °] giving rise to a three-dimensional network. 

Confirmation of calix[4]resorcinarene topology has been classified into four diffrent structures i.e. rccc (cone/crown), 
rcct (chair), rctt (diamond), rccc (boat) (Moore & Matthews, 2009). In the title compound, a pair of aromatic rings are 
almost coplanar, whereas the others are orthogonal at an angle of 88.1 and 95.7 ° from the plane facing the side-chains. 
This constructs an rctt conformation (Fig. 1). 

Experimental 

C-methylcalix[4]resorcinarene (0.05 mmol) and l,4-di-3-pyridyl-2,3-diaza-l,3-butadiene (0.05 mmol) were dissolved in 3 
ml and 1.5 ml of ethanol, respectively. After that, the mixture was heated to 100 ° C for 4 h in an oven, cooled to room 
temperature at a rate of 20 ° C per hour and kept few days at room temperature. Colorless, plate-like crystals were collected 
after 2/3 days. 

Refinement 

All hydrogen atoms were placed in calculated positions with C — H distances 0.95 A (aryl), 0.98 A (methyl), 1 .00 A (methine) 
and O — H distances 0.84 A. All hydrogen {7 eq were fixed at 1.2 times of the U sq preceding nonhydrogen atom. 
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Figures 




Fig. 1 . Molecular structure and atom naming scheme for the co-crystals (C- 
methylcalix[4]resorcinarene).2(l,4-di-3-pyridyl-2,3-diaza-l,3-butadiene). Displacement el- 
lipsoids are drawn at the 50% probability level. 

Fig. 2. Packing diagram of co-crystals of (C-methylcalix[4]resorcinarene). 2(l,4-di-3-pyridyl- 
2,3-diaza-l,3-butadiene) viewed down the b axis showing linear one-dimentional hydrogen- 
bonding chains associations as dashed lines. 



2,9,1 5,22-tetramethylpentacyclo[21 .3.1 .1 10 ' 14 .0 3 ' 8 .0 1 6 ' 21 ]octacosa- 

1 (27),3(8),4,6,1 0 (28),1 1 ,1 3,1 6,1 8,20,23,25-dodecaen- 5,6,1 1 ,1 3,1 8,1 9,24,26-octol-1 ,4-bis(pyridin-3-yl)-2,3- 
diaza-1,3-butadiene (1/2) 



Crystal data 
2C 12 H 10 N 4 -C 32 H 32 O 8 
M,- = 965.06 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 12.2998 (10) A 
b = 26.232 (2) A 
c= 16.1097 (13) A 
(3= 109.324 (2)° 

V= 4904.9 (7) A 3 
Z=4 



F(000) = 2032 

D x = 1.307 MgnT 3 

Mo Ka radiation, X = 0.71070 A 

Cell parameters from 280 reflections 

6 = 5-30° 

|i = 0.09 mnT 1 

T= 173 K 

Block, yellow 

0.35 x 0.20 x 0.15 mm 



Data collection 



Bruker Kappa APEX CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
J min = 0.970, 7 max = 0.987 
58266 measured reflections 



12755 independent reflections 

7952 reflections with / > 2a(I) 
R int = 0.058 

©max = 28.8°, 0 m i n = 1 .6° 

= 16— *16 

k = -35^35 
/ = -21^21 



Refinement 



Refinement on F 
Least-squares matrix: full 
RIF 2 > loiF 2 )] = 0.050 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



wR(F l ) = 0.131 



H-atom parameters constrained 
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S= 1.02 

12755 reflections 
656 parameters 
0 restraints 



w = ll[o 2 {F 2 ) + (0.0601P) 2 + 0.3967.P] 
where P = (F 0 2 + 2F 2 )/3 
(A/a) max < 0.001 

Apmax = 0.27 e A -3 
Ap m i„ = -0.24 e A -3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


7 7- * / TV 
^iso ' ^eq 


Ol 


A 111,1/' / 1 1 \ 

0.11346 (13) 


0.10695 (5) 


-0.29351 (8) 


a A/in /t \ 

0.0452 (3) 


HI 


0.0785 


0.1339 


-0.2898 


0.054* 


02 


0.14016(10) 


0.09443 (4) 


0.01170 (8) 


0.0317(3) 


H2 


0.1311 


0.1262 


0.0079 


0.038* 


03 


0.06394 (11) 


-0.04247 (5) 


-0.00563 (10) 


0.0460 (3) 


H3 


0.0035 


-0.0591 


-0.0118 


0.055* 


04 


0.21608 (10) 


-0.21043 (4) 


0.02754 (8) 


0.0331 (3) 


H4 


0.2786 


-0.2265 


0.0467 


0.040* 


05 


0.40391 (11) 


-0.28018 (4) 


0.03273 (7) 


0.0354 (3) 


H5 


0.3820 


-0.3103 


0.0188 


0.042* 


06 


0.33853 (11) 


-0.27263 (4) 


-0.27806 (7) 


0.0363 (3) 


H6 


0.3226 


-0.3034 


-0.2735 


0.054* 


07 


0.15451 (11) 


-0.19612 (4) 


-0.34688 (9) 


0.0405 (3) 


H7 


0.2145 


-0.2140 


-0.3330 


0.049* 


08 


0.02134 (10) 


-0.02744 (5) 


-0.33701 (9) 


0.0409 (3) 


H8 


-0.0220 


-0.0375 


-0.3095 


0.049* 


CI 


0.24240 (14) 


0.01166 (6) 


-0.12715 (10) 


0.0267 (3) 


H1A 


0.2817 


-0.0199 


-0.1227 


0.032* 


C2 


0.20718 (14) 


0.03655 (6) 


-0.20799 (10) 


0.0273 (3) 


C3 


0.14939 (14) 


0.08289 (6) 


-0.21349 (11) 


0.0295 (4) 


C4 


0.12804 (14) 


0.10278 (6) 


-0.14037 (11) 


0.0299 (4) 


H4A 


0.0886 


0.1343 


-0.1447 


0.036* 


C5 


0.16409 (13) 


0.07667 (6) 


-0.06111 (11) 


0.0257 (3) 


C6 


0.22321 (13) 


0.03049 (6) 


-0.05246 (10) 


0.0251 (3) 


C7 


0.27180 (15) 


0.00482 (6) 


0.03648 (10) 


0.0289 (4) 


H7A 


0.2234 


0.0161 


0.0722 


0.035* 


C8 


0.39287 (17) 


0.02532 (6) 


0.08243 (12) 


0.0403 (4) 
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Geometric parameters (A, °) 
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C26— C25— H25 


118.2 
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Hydrogen-bond geometry (A, °) 














D—H-A 






D—H 


H-A 




D-A 


D—H 


01— HI- 


•N4B 




0.84 


1.95 




2.765 (2) 


162. 


02— H2- 


■N1A 




0.84 


1.87 




2.6986(17) 


167. 


03— H3- 


•02' 




0.84 


1.99 




2.8297 (17) 


172. 


04— H4- 


•05 




0.84 


2.15 




2.9265 (17) 


153. 


05— H5- 


•N4A" 




0.84 


1.90 




2.7338 (19) 


175. 


06— H6- 


•NIB" 




0.84 


1.95 




2.7855 (19) 


176. 


07— H7- 


•06 




0.84 


2.14 




2.9528 (18) 


163. 


08— H8- 


•N2B m 




0.84 


2.11 




2.947 (2) 


174. 


Symmetry codes: (i) -x, -y, -z; (ii) 


x,y-l,z; (iii) -x. 


,J>-l/2,- 


-z-1/2. 
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